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stores a map indicating the relation between a limit value
of variation in lateral acceleration and time; a profile cre-
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position, an estimated time of arrival, and the map stored
in the storage unit (51); and a target deriving unit (53)
that derives a target travel route (RT) leading to the target
position by performing integration twice on the created
lateral acceleration profile (PRAY).
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Description
Technical Field

[0001] The present invention relates to a vehicle travel assist device which sets a target travel route of a vehicle to a
target position different from the vehicle in a vehicle lateral direction.

Background Art

[0002] Patent Document 1 describes an example of a vehicle travel assist device that sets the target travel route for
avoiding collision with an obstacle located in front of the vehicle. In the travel assist device described in Document 1,
when it is detected that an obstacle is present in front of the vehicle, a plurality of travel routes which avoids the obstacle
is derived. Further, each travel route is evaluated with a plurality of items, respectively, and the travel route having the
best evaluation result among the travel routes is set as the target travel route. Further, Patent Document 1 discloses an
approaching state between the vehicle and the obstacle, an approaching state between a boundary portion of the road
and the vehicle, and the like, as the evaluation items.

Citation List

Patent Document

[0003] Patent Document 1: JP-A-2007-253745
Summary of the Invention

Technical Problem

[0004] Incidentally, in the travel assist device, when setting the target travel route, it is necessary to derive a plurality
of travel routes and then to evaluate each travel route with a plurality of items, and a computational load for setting the
target travel route rises.

[0005] An object of the invention is to provide a vehicle travel assist device capable of setting a target travel route,
while suppressing an increase in computational load.

Solution to Problem

[0006] A vehicle travel assist device for solving the above problem is a device for setting a target travel route of a
vehicle to a target position different from a vehicle in a vehicle lateral direction. The vehicle travel assist device includes:
a storage unit which stores a parameter relating to an amount of change in a lateral acceleration of the vehicle; a profile
creation unit which creates a lateral acceleration profile indicating a relation between the lateral acceleration of the
vehicle and the time, on the basis of the target position, an arrival prediction time which is a predicted value of the time
required for the vehicle to reach the target position, and the parameter stored in the storage unit, when information
specifying the target position is input; and a target deriving unit which integrates the created lateral acceleration profile
twice to derive a target travel route up to the target position.

[0007] According to the above configuration, when information specifying the target position is input, a lateral accel-
eration profile indicating the relation between the lateral acceleration of the vehicle and the time is created. This lateral
acceleration profile is an index of a change in the lateral acceleration up to the arrival prediction time. By integrating the
lateral acceleration profile twice, a profile is created which is an index of a change in lateral distance, which is the amount
of movement of the vehicle in the lateral direction, up to the arrival prediction time, and the profile can be set to the target
travel route up to the target position. That is, by acquiring the target position, it is possible to create a plurality of travel
routes and to set the target travel route, without evaluating the plurality of travel routes with a plurality of items. Therefore,
it is possible to set the target travel route, while suppressing an increase in computational load.

[0008] Further,inthe vehicle travel assist device, when the information specifying the target position and the information
specifying the transit position located between the vehicle and the target position are input, the profile creation unit
preferably creates a lateral acceleration profile in an aspect in which a percentage of the predicted time which is a
predicted value of the time required for the vehicle to reach the transit position among the arrival predicted times is
smaller, as the transit position is closer to the current position of the vehicle in the vehicle front-rear direction. In this
case, the target deriving unit can derive a target travel route in an aspect in which the vehicle reaches the target position
via the transit position, by integrating the lateral acceleration profile created by the profile creation unit twice. According
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to this configuration, even if the target position is the same, it is possible to derive the target travel route according to
the specified transit position. That is, the degree of freedom in setting of the target travel route can be increased.
[0009] Further, in the vehicle travel assist device, when information specifying the target position, and information
specifying a final posture angle of the vehicle which is a posture angle of the vehicle at the time when the vehicle reaches
the target position are input, the profile creation unit preferably creates the lateral acceleration profile, on the basis of
the target position, the final posture angle, the arrival prediction time, and the parameter stored in the storage unit. In
this case, the target deriving unit preferably derives a target travel route in an aspect in which the posture angle of the
vehicle reaching the target position becomes the final posture angle, by integrating the lateral acceleration profile created
by the profile creation unit twice. Further, the posture angle of the vehicle is a rotation angle of the vehicle that changes
by the yawing motion of the vehicle. The final posture angle is a relative rotation angle based on the posture angle of
the vehicle before the start of travel along the target travel route, and is the target value of the posture angle of the
vehicle at the time the vehicle reaches the target position.

[0010] According to the above configuration, even if the target position is the same, it is possible to derive the target
travel route according to the specified final posture angle. That is, the degree of freedom in setting of the target travel
route can be enhanced.

[0011] Here, as a case where the setting of the target travel route is required, it is possible to adopt the case of causing
the vehicle to travel so as to avoid an obstacle existing in front of the vehicle, the case of causing the vehicle to travel
on the curved lane (lane), and the case of changing the lane in which the vehicle travels, and the like. Further, for
example, when the obstacle moves or the curvature of the curve of the road changes, while the vehicle travels along
the target travel route, the target position may change. When the target position is thus changed, it may be necessary
to reset the target travel route.

[0012] Thus, in the vehicle travel assist device, when the information indicating the change in the target position is
input under a condition that the vehicle traveling along the target travel route derived by the target deriving unit has not
yet reached the target position, the profile creation unit preferably creates a lateral acceleration profile, on the basis of
the target position after the change, the arrival prediction time which is a predicted value of the time required for the
vehicle to reach the target position after the change, and the parameter stored in the storage unit. According to this
configuration, in the target deriving unit, by integrating the new lateral acceleration profile created by the profile creation
unit twice, it is possible to derive the target travel route up to the target position after the change. When the target position
is thus changed, since the target travel route is reset, it is possible to make the travel assistance of the vehicle more
appropriate.

[0013] Further, in the vehicle travel assist device, it is possible to set the target travel route, while suppressing an
increase in computational load. Therefore, when the target position is changed, a new target travel route can be set early.

Brief Description of the Drawings
[0014]

Fig. 1 is a block diagram illustrating a schematic configuration of an automatic drive assist system equipped with
an automatic drive control device which is an embodiment of the vehicle travel assist device.

Fig. 2 is a block diagram illustrating a functional configuration of a PCS unit which is an example of an application
for assist control and its peripheral configuration in the automatic drive assist system.

Figs. 3(a) and 3(b) are mapsiillustrating a relation between a limit value of an amount of change in alateral acceleration
and the time.

Fig. 4 is a flowchart illustrating a processing routine executed by the automatic drive control device for deriving a
target travel route.

Fig. 5 is a schematic diagram illustrating a target travel route for causing the vehicle to perform a lane change.
Fig. 6(a) is a diagram illustrating a lateral acceleration profile created when causing a vehicle to perform a lane
change, Fig. 6(b) is a diagram illustrating a lateral speed profile, and Fig. 6(c) is a diagram illustrating a lateral
distance profile.

Fig. 7(a) is a diagram illustrating a lateral acceleration profile created when causing the vehicle to perform the lane
change, Fig. 7(b) is a diagram illustrating a lateral speed profile, and Fig. 7(c) is a diagram illustrating a lateral
distance profile.

Fig. 8 is a schematic diagram illustrating a target travel route for causing the vehicle to perform a lane keep.

Fig. 9(a) is a diagram illustrating a lateral acceleration profile created when the vehicle is caused to perform the
lane keep, Fig. 9(b) is a diagram illustrating a lateral speed profile, and Fig. 9 (c) is a diagram illustrating a lateral
distance profile.

Fig. 10 is a schematic diagram illustrating positional relations between a current position of the vehicle, a first transit
position, a second transit position, and a target position in a case where two transit positions are set.
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Fig. 11 is a schematic diagram illustrating a target travel route for allowing the vehicle to reach the second transit
position via the first transit position, in a case where two transit positions are set.

Fig. 12 is a schematic diagram illustrating a target travel route from the first transit position to the second transit
position, which is created when the vehicle reaches the first transit position in a case where two transit positions
are set.

Fig. 13 is a schematic diagram illustrating a target travel route from the second transit position to the target position,
which is created when the vehicle reaches the second transit position, in a case where two transit positions are set.

Mode for Carrying Out the Invention

[0015] Hereinafter,anembodimentof a vehicle travel assist device will be described with reference to Figs. 1 through 13.
[0016] Fig. 1 illustrates an automatic drive assist system 10 including an automatic drive control device 50 which is a
vehicle travel assist device according to this embodiment. In the automatic drive assist system 10, various assist controls
for assisting the automatic driving of the vehicle are performed. In the assist control, a target travel route RT is set in
accordance with the situation (the curvature of the curve, etc.) of the road on which the vehicle is traveling, and the
presence or absence of an obstacle in front of the vehicle, and the vehicle can be allowed to travel along the target travel
route RT. Examples of "assist control" include an adaptive cruise control (hereinafter referred to as "ACC"), a pre-crash
safety system (hereinafter referred to as "PCS"), a lane keep assist (hereinafter referred to as "LKA"), and the like.
[0017] As illustrated in Fig. 1, an appearance recognition sensor 111 and a position acquisition sensor 112 are elec-
trically connected to the automatic drive assist system 10. The appearance recognition sensor 111 is a detection system
for detecting the presence and absence of the obstacle (another vehicle, a pedestrian, a guard rail, etc.) in front of the
vehicle, a distance between the vehicle and an obstacle, and the like, and is configured to include an imaging device
such as a camera, a millimeter wave radar and the like. The position acquisition sensor 112 is a sensor that acquires
the position of the vehicle, and for example, a GPS sensor can be adopted. The "GPS" is an abbreviation of "Global
Positioning System".

[0018] Further, as illustrated in Figs. 1 and 2, as a detection system for detecting the state of the vehicle, a vehicle
speed sensor 113, a yaw rate sensor 114, a front-rear acceleration sensor 115, and a lateral acceleration sensor 116
are connected to the automatic drive assist system 10. The vehicle speed sensor 113 is a detection system for detecting
the vehicle body speed VS of the vehicle, and for example, a sensor for detecting the rotational speed of the wheel can
be adopted. The yaw rate sensor 114 is a detection system for detecting the yaw rate Yr of the vehicle. The front-rear
acceleration sensor 115 is a detection system for detecting the front-rear acceleration Ax which is the acceleration in
the front-rear direction of the vehicle, and the lateral acceleration sensor 116 is a detection system for detecting the
lateral acceleration Ay which is the lateral acceleration of the vehicle.

[0019] Further, an engine ECU 21 for controlling an engine which is a power source of the vehicle, a steering ECU
22 for controlling a steering angle of the wheels of the vehicle, and a brake ECU 23 for controlling a braking device of
the vehicle are electrically connected to the automatic drive assist system 10. The automatic drive assist system 10 is
adapted to output to the ECUs 21 to 23 a control amount necessary for automatic driving accompanied by assist control
of PCS or the like. Fig. 1 illustrates an example in which a difference in braking force is generated between a right wheel
and a left wheel of the vehicle, thereby controlling an advancing direction thereof, that is, the posture angle 6 of the
vehicle. The "posture angle 6 of the vehicle" referred to here is the rotation angle of the vehicle which changes by the
yawing motion of the vehicle.

[0020] As illustrated in Fig. 1, the automatic drive assist system 10 includes an ACC unit 31, a PCS unit 32, and an
LKA unit 33 as applications for assist control. The ACC unit 31 creates information necessary for execution of the ACC,
and outputs this information to the automatic drive control device 50. The PCS unit 32 creates information necessary
for execution of the PCS, and outputs the information to the automatic drive control device 50. The LKA unit 33 creates
information necessary for execution of the LKA, and outputs the information to the automatic drive control device 50.
[0021] InFig. 2, the functional configuration of the PCS unit 32, which is an example of an application for assist control,
is illustrated. As illustrated in Fig. 2, the PCS unit 32 includes a target position setting unit 41 and a control termination
start determining unit 42. Information is input to the target position setting unit 41 from the appearance recognition sensor
111 and the position acquisition sensor 112. Further, the target position setting unit 41 sets at least the target position
(X2, Y2) among the target position (X2, Y2) and the transit position (X1, Y1), and an arrival prediction time Tend, and
outputs information specifying the setting contents to the automatic drive control device 50. Further, the target position
setting unit 41 may set a final posture angle 6end depending on the condition of the road on which the vehicle is traveling,
and may output the information specifying the final posture angle 6end to the automatic drive control device 50.
[0022] The target position (X2, Y2) is a position different from the current position (X0, YO0) of the vehicle in the lateral
direction of the vehicle, and is the final destination of automatic drive which can be set at the current time on the basis
of the information that is input from the appearance recognition sensor 111. For example, the target position (X2, Y2)
set by the PCS is a position at which it is possible to determine that a collision with an obstacle as an avoidance target
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can be avoided. For example, the target position (X2, Y2) is a position adjacent to the obstacle in the lateral direction
of the vehicle (a position indicated by a two-dot chain line in Fig. 5.)

[0023] Further, "X0" is the position in the front-rear direction at the current position of the vehicle (the position in the
X direction illustrated in Fig. 5), and "Y0" is the lateral position at the current position of the vehicle (the position in the
Y direction illustrated in Fig. 5). Further, "X2" is a relative position in the front-rear direction of the target position on the
basis of the position X0 in the front-rear direction of the current position. Further, "Y2" is a relative lateral position of the
target position on the basis of the lateral position YO of the current position.

[0024] The transit position (X1, Y1) is a position between the current position (X0, YO0) and the target position (X2, Y2)
of the vehicle. Thatis, "X1" is a relative position in the front-rear direction of the transit position on the basis of the position
X0 in the front-rear direction of the current position, and "Y1" is a relative position in the lateral direction of the transit
position on the basis of the lateral position YO of the current position. Further, when setting the transit position (X1, Y1),
the PCS unit 32 can request the automatic drive control device 50 to set the target travel route RT in manner of reaching
the target position (X2, Y2) via the transit position (X1, Y1).

[0025] The arrival prediction time Tend is a predicted value of the time required for moving the vehicle from the current
position (X0, YO) of the vehicle to the target position (X2, Y2). The arrival prediction time Tend can be computed on the
basis of a lateral acceleration Ay of the vehicle at the current time, the yaw rate Yr, the vehicle body speed VS, and the
like. For example, when performing the PCS, by setting the lateral position of the vehicle to be equal to the lateral position
Y2 of the target position up to the set arrival prediction time Tend, it is possible to avoid collision between the vehicle
and the obstacle.

[0026] The final posture angle 6end is a target value of the posture angle of the vehicle when the vehicle traveling
along the target travel route RT reaches the target position (X2, Y2). The final posture angle 6end is a relative rotation
angle on the basis of the posture angle of the vehicle when setting the target travel route RT. Therefore, when the posture
angle of the vehicle when setting the target travel route RT is set to be the same as the posture angle of the vehicle
when reaching the target position (X2, Y2), the final posture angle 6end is set to "0 (zero)".

[0027] When the PCS is not being executed, the control termination start determining unit 42 determines whether it
is necessary to execute the PCS. For example, when the target position (X2, Y2) set by the target position setting unit
41 changes, the control termination start determining unit 42 outputs a start request of the PCS to the automatic drive
control device 50. Further, when the PCS is being executed, the control termination start determining unit 42 determines
whether or not the PCS may be terminated, on the basis of the information which is input from the various sensors 111
to 116 or the information which is input from the brake ECU 23. For example, when the vehicle reaches the target position
(X2, Y2), the control termination start determining unit 42 determines that the PCS may be terminated and outputs a
termination request of the PCS to the automatic drive control device 50.

[0028] Here, as an example of the functional configuration of the application, the functional configuration of the PCS
unit 32 has been described with reference to Fig. 2. The functional configuration of other applications (the ACC unit 31,
the LKA unit 33, etc.) other than the PCS unit 32 is almost the same as the PCS unit 32, in that the target position (X2,
Y2) and the arrival prediction time Tend (and the transit position (X1, Y1) and the final posture angle 6end) are set, and
a start request or termination request of assist control such as PCS is output. Therefore, description of the functional
configuration of other applications other than the PCS unit 32 will not be provided.

[0029] As illustrated in Fig. 1, various kinds of information are input to the automatic drive control device 50 of the
automatic drive assist system 10 from applications such as the ACC unit 31, the PCS unit 32, and the LKA unit 33. In
the automatic drive control device 50, for example, a target travel route RT of the vehicle for changing the lateral position
of the vehicle is created, and a control amount necessary for allowing the vehicle to travel along the target travel route
RT is computed. Further, such a control amount is output from the automatic drive control device 50 to the brake ECU 23.
[0030] The automatic drive control device 50 has a storage unit 51, a profile creation unit 52, a target deriving unit 53,
and a control amount instruction unit 54.

[0031] Mapsillustrated in Fig. 3(a) and 3(b) are stored in the storage unit 51 in advance. Each of these maps is a map
illustrating a relation between the limit value AyL of the amount of change of the lateral acceleration and the time. That
is, in this embodiment, the limit value AyL of the amount of change of the lateral acceleration corresponds to "parameter
relating to the amount of change of the lateral acceleration of the vehicle".

[0032] The map illustrated in Fig. 3(a) is used at the start of assist control of the PCS or the like and when changing
the change direction of the lateral acceleration Ay of the vehicle. The phrase "when changing the change direction of
the lateral acceleration Ay" as used herein is just after shifting to the decreasing period when shifting from the increasing
period which is the period of increasing the lateral acceleration Ay to the decreasing period of decreasing the lateral
acceleration Ay, and just after shifting to the increasing period when shifting to the increasing period from the decreasing
period.

[0033] As illustrated in Fig. 3(a), the limit value AyL of the amount of change of the lateral acceleration gradually
increases as time elapses. The change gradient of the limit value AyL at this time, that is, the amount of change of the
limit value AyL per unit time is set by the specifications of the vehicle. Further, when the time reaches a limit release
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time TM1, the limit value AyL becomes equal to an upper limit value AyMax of the lateral acceleration. Subsequently,
the limit value AyL is held at the upper limit value AyMax. Further, the upper limit value AyMax of the lateral acceleration
is set to a value equal to or slightly smaller than the actual upper limit value of the lateral acceleration that can be
generated in the vehicle.

[0034] The map illustrated in Fig. 3 (b) is used at the termination of assist control of the PCS or the like and when
changing the change direction of the lateral acceleration Ay of the vehicle. The phrase "when changing the change
direction in the lateral acceleration Ay" as used herein is just before shifting to the decreasing period when shifting from
the increasing period to the decreasing period, and just before shifting to the increasing period when shifting from the
decreasing period to the increasing period.

[0035] As illustrated in Fig. 3(b), the limit value AyL of the amount of change of the lateral acceleration is held at the
upper limit value AyMax of the lateral acceleration until the time reaches a limit start time TM2. Further, after the time
reaches the limit start time TM2, the limit value AyL gradually decreases as time elapses and eventually becomes equal
to "0 (zero)". The change gradient of the limit value AyL at this time, that is, the amount of change of the limit value AyL
per unit time is set by the specifications of the vehicle.

[0036] Returning to Fig. 1, when the information specifying the target position (X2, Y2) or the like is input from the
application such as the PCS unit 32, the profile creation unit 52 creates a lateral acceleration profile PRAy representing
a relation between the lateral acceleration Ay of the vehicle and time. As illustrated in Fig. 6(a), for example, the lateral
acceleration profile PRAy represents an index of a change in the lateral acceleration Ay from the current time to the time
at which the arrival prediction time Tend elapses. That is, the profile creation unit 52 creates the lateral acceleration
profile PRAy on the basis of the target position (X2, Y2), the arrival prediction time Tend, and the map (see Figs. 3(a)
and 3(b)) stored in the storage unit 51 (See Fig. 6(a)). Also, when information specifying the transit position (X1, Y1) is
input from the application, the profile creation unit 52 also creates the lateral acceleration profile PRAy in consideration
of the transit position (X1, Y1). Also, when information specifying the final posture angle 6end is input from the application,
the profile creation unit 52 also creates the lateral acceleration profile PRAy in consideration of the final posture angle
0end. Further, the profile creation unit 52 outputs the created lateral acceleration profile PRAYy to the target deriving unit 53.
[0037] The target deriving unit 53 has a first integration unit 531 and a second integration unit 532. When the lateral
acceleration profile PRAYy is input from the profile creation unit 52, the first integration unit 531 performs the integration
process on the lateral acceleration profile PRAy, thereby creating a lateral speed profile PRVy which indicates the relation
between the lateral speed Vy of the vehicle and the time (see Fig. 6(b)). The lateral speed profile PRVy represents an
index of a change in the lateral speed Vy from the current time to the time at which the arrival prediction time Tend
elapses. Further, the lateral speed Vy mentioned here is a speed along the horizontal plane and in the lateral direction
of the vehicle orthogonal to the front-rear direction of the vehicle at the current time and is the speed in the Y direction
illustrated in Fig. 5.

[0038] The second integration unit 532 performs the integration process on the lateral speed profile PRVy created by
the first integration unit 531, thereby creating a lateral distance profile PRLy representing a relation between the lateral
distance Ly and the time which is the movement amount in the lateral direction of the vehicle on the basis of the current
position (X0, YO) of the vehicle (see Fig. 6 (c)). The lateral distance profile PRLy represents an index of a change in the
lateral distance Ly from the current time to the time when the arrival prediction time Tend elapses. That is, the lateral
distance profile PRLy corresponds to the target travel route RT from the current position (X0, YO) of the vehicle to the
target position (X2, Y2). That is, in the present embodiment, by integrating the lateral acceleration profile PRAy twice,
it is possible to derive the target travel route RT from the current position (X0, YO) of the vehicle to the target position
(X2, Y2). Further, the second integration unit 532 outputs the target travel route RT thus derived to the control amount
instruction unit 54.

[0039] The control amount instruction unit 54 computes a control amount for causing the vehicle to travel along the
input target travel route RT. Specifically, the control amount instruction unit 54 computes a feed forward control amount
on the basis of the target travel route RT, and computes a feed forward control amount on the basis of a deviation
between the requested control amount obtained from the target travel route and the feed forward control amount. Further,
the control amount instruction unit 54 outputs the respective control amounts to the brake ECU 23.

[0040] Next, a processing routine for setting the target travel route RT will be described with reference to the flowchart
illustrated in Fig. 4. This processing routine is executed for each preset control cycle.

[0041] As illustrated in Fig. 4, in step S11, the profile creation unit 52 acquires the target position (X2, Y2), the arrival
prediction time Tend, the transit position (X1, Y1), and the final posture angle 6end. When information specifying the
transit position (X1, Y1) is not input from the application such as the PCS unit 32, the profile creation unit 52 cannot
acquire the transit position (X1, Y1). Likewise, when information specifying the final posture angle 8end is not input from
the application, the profile creation unit 52 cannot acquire the final posture angle 6end.

[0042] In the next step S12, the profile creation unit 52 determines whether or not the start determination flag is set
to ON. The start determination flag is set to ON when a start request of the assist control of PCS or the like is input from
an application such as the PCS unit 32. The start determination flag is set to OFF when a determination request of the
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assist control is input from the application. Further, when the start determination flag is set to ON (step S12: YES), the
process proceeds to step S13. On the other hand, when the start determination flag is set to OFF (step S12: NO), the
processing routine is terminated without setting the target travel route RT.

[0043] In step S13, the profile creation unit 52 acquires the information of the vehicle, that is, the current position (X0,
YO0) of the vehicle, the lateral speed Vy of the vehicle, and the lateral acceleration Ay of the vehicle. Further, in the next
step S14, the profile creation unit 52 creates the lateral acceleration profile PRAYy.

[0044] Here, the creation of the lateral acceleration profile PRAy when changing the traveling lane of the vehicle CO,
thatis, at the time of lane change will be described as an example with reference to Figs. 5 and 6. Further, Fig. 5 illustrates
a case where the vehicle CO performs a lane change so as to avoid a collision with the front obstacle C1 (in this case,
the preceding vehicle) . In this case, it is assumed that the target position (X2, Y2), the transit position (X1, Y1), and the
arrival prediction time Tend can be acquired, and meanwhile, the final posture angle 6end cannot be acquired. Further,
the transit position (X1, Y1) is set to be intermediate between the current position (X0, YO0) of the vehicle CO and the
target position (X2, Y2) in the vehicle front-rear direction which is the X direction illustrated in Fig. 5.

[0045] As illustrated in Fig. 6(a), a rough pattern of the lateral acceleration profile from the current time to the arrival
prediction time Tend is set. That is, the profile pattern at the time of lane change is a shape that increases the lateral
acceleration Ay, then decreases the lateral acceleration Ay, and then increases the lateral acceleration Ay. Further, the
execution period MM of the assist control of the PCS or the like is divided into a plurality of sections in accordance with
the set number of transit positions (X1, Y1). In the example illustrated in Figs. 5 and 6, since only one transit position
(X1, Y1) is set, the execution period MM is divided into two sections MM1, MM2. When two transit positions (X1, Y1)
are set, the execution period MM is divided into three sections.

[0046] Subsequently, a temporal length T1 of the first section MM1, which is the first half section of the execution
period MM, and a temporal length T2 of the second section MM2 which is a second half section of the execution period
MM are computed, using the following relational expressions (Expression 1), (Expression 2) and (Expression 3). The
sum of the temporal length T1 of the first section MM1 and the temporal length T2 of the second section MM2 is equal
to the temporal length of the execution period MM, that is, the arrival prediction time Tend.

[0047] [Formula 1]

... [(Expression 3)

[0048] When the transit position (X1, Y1) is set to be intermediate between the current position (X0, YO0) of the vehicle
and the target position (X2, Y2) in the vehicle front-rear direction, as itis obvious from the relational expression (Expression
1), "D" becomes "5". On the other hand, when the transit position (X1, Y1) is closer to the target position (X2, Y2) than
the current position (X0, Y0) of the vehicle in the vehicle front-rear direction, "D" becomes larger than "5". Further, when
the transit position (X1, Y1) is closer to the current position (X0, Y0) of the vehicle than the target position (X2, Y2) in
the vehicle front-rear direction, "D" becomes smaller than "5". That is, the ratio "D/10" occupied by the predicted time
(T1), which is the predicted value of the time required for the vehicle to reach the transit position (X1, Y1), of the arrival
prediction time Tend, becomes smaller, as the transit position (X1, Y1) is closer to the current position (X0, YO) in the
vehicle front-rear direction. When "D" is "5", the temporal length T1 of the first section MM1 becomes equal to the
temporal length T2 of the second section MM2, and meanwhile, when "D" is not "5", the temporal length T1 of the first
section MM1 and the temporal length T2 of the second section MM2 are different from each other.

[0049] An average value Aave1 of the lateral acceleration of the vehicle in the first section MM1 can be computed,
using the following relational expression (Expression 4). Further, an area of a portion surrounded by the solid line
illustrating the temporal transition of the lateral acceleration Ay in the first section MM1 can be regarded to be equal to
the product of the average value Aave1 of the lateral acceleration and the temporal length T1 of the first section MM1
as indicated by the broken line in Fig. 6(a). Further, the area can be expressed by the following relational expression
(Expression 5). In the relational expression (Expression 5), "Ap1" is a maximum value of the lateral acceleration of the
vehicle at the first section MM1, "AQ" is the lateral acceleration of the vehicle at the start time of the first section MM1,
and"Ac" is the lateral acceleration of the vehicle at the termination time of the first section MM1. In the examples illustrated
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in Figs. 5 and 6, the lateral acceleration Ac of the vehicle at the termination time of the first section MM1 is equal to the
lateral acceleration A0 of the vehicle at the start time of the first section MM1.
[0050] [Formula 2]

... (Expression 4)

BT TACH e * ... {Expression 5)

it o t i om :{‘;:A. R S e A
Aavelirii={AltAel; - * ¥

[0051] Further, the above relational expression (Expression 4) can be converted into the following relational expression
(Expression 6). Further, the lateral position YO of the current position of the vehicle CO, the lateral position Y1 of the
transit position, and the lateral speed VyO0 of the vehicle at the current time have already been acquired, and the temporal
length T1 of the first section MM1 can be computed, using the above-mentioned relational expressions (Formula 1) and
(Formula 2). By substituting these parameters into the relational expression (Expression 6), the maximum value Ap1 of
the lateral acceleration of the vehicle at the first section MM1, that is, the required value of the lateral acceleration at the
second timing t12 is obtained.

[0052] [Formula 3]

... (Expression 6)

»
P
7,
ey
e
£y
Tt at™

[0053] Further, the average value Aave2 of the lateral acceleration of the vehicle at the second section MM2 can be
computed, using the following relational expression (Expression 7). Further, at the second section MM2, the area of the
portion surrounded by the solid line illustrating the temporal transition of the lateral acceleration Ay can be regarded to
be same as the product of the average value Aave2 of the lateral acceleration and the temporal length T2 of the second
section MM2, as indicated by the broken line in Fig. 6(a). Further, the area can be expressed by the following relational
expression (Expression 8). In the relational expression (Expression 8), "Ap2" is the magnitude of the minimum value of
the lateral acceleration of the vehicle at the second section MM2, "Ac" is the lateral acceleration of the vehicle at the
start time of the second section MM2, and "Ae" is the lateral acceleration of the vehicle at the termination time of the
second section MM2. In the examples illustrated in Figs. 5 and 6, the lateral acceleration Ae of the vehicle at the
termination time of the second section MM2 is equal to the lateral acceleration Ac (= AO) of the vehicle at the start time
of the second section MM2.

[0054] [Formula 4]

IO o8 & BN AR B ey
Aays AN S ' : {Expression 7)
Raves Tk s .. P
i
y . o oy f 5 - 5 e ® ¢ & BT .. Sax H ) :
AavelsiZ=Aothpd) o5 e Tt {Apg+he) » == ... (Expression 8)
. o &

[0055] Incidentally, when the information specifying the final posture angle 6end is not input, the product of the average
value Aave2 of the lateral acceleration and the temporal length T2 of the second section MM2 is equal to the product
of the average value Aave1 of the lateral acceleration and the temporal length T1 of the first section MM1. On the other
hand, when information specifying the final posture angle 6end is input and the final posture angle 6end is different from
the posture angle 6 of the current time of the vehicle, the product of the average value Aave?2 of the lateral acceleration
and the temporal length T2 of the second section MM2 is different from the product of the average value Aave1 of the
lateral acceleration and the temporal length T1 of the first section MM1.

[0056] The above relational expression (Expression 8) can be converted into the following relational expression (Ex-
pression 9). Further, since the lateral position YO of the current position of the vehicle CO, the lateral position Y1 of the
transit position, the lateral speed VyO of the vehicle CO at the present moment, and the temporal length T1 of the first
section MM1 can already be grasped, it is possible to obtain the average value Aave1 of the lateral acceleration at the
first section MM1, using the relational expression (Expression 4). Further, by substituting the lateral speed Vy0 wt the
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current time of the vehicle CO, the temporal length T1 of the first section MM1, and the average value Aave1 of the lateral
acceleration at the first section MM1 to the relational expression (Expression 10) illustrated below, it is possible to obtain
the lateral speed Vy1 at the time when the vehicle CO reaches the transit position (X1, Y1). Further, by substituting the
lateral position Y1 of the acquired transit position, the lateral position Y2 of the target position, the temporal length T2
of the second section MM2, and the lateral speed Vy1 of the vehicle at the transit position (X1, Y1) to the relational
expression (Expression 9), the minimum value Ap2 of the lateral acceleration of the vehicle at the second section MM2,
that is, the required value of the lateral acceleration at the fourth timing t14 is obtained.

[0057] [Formula 5]

Ao IV LWL LYy T H
U Ax Y2-Yi-¥Yylot2 ; « ; :
fAnnl e - e fiu% ... {Expression 9)
' VS o

Vyl=Yylthavel-T1 ... (Expression 10)

[0058] In this way, by obtaining the maximum value Ap1 and the minimum value Ap2 of the lateral acceleration in the
execution period MM, it is possible to obtain an increase aspect of the lateral acceleration Ay from the first timing t11 to
the second timing t12, a decrease aspect of the lateral acceleration Ay from the second timing t12 to the fourth timing
t14, and an increase aspect of the lateral acceleration Ay from the fourth timing t14 to the fifth timing t15. At this time,
the maps illustrated in Figs. 3(a) and 3(b) are used.

[0059] That is, for a while from the first timing t11, the amount of increase of the lateral acceleration per unit time
gradually increases, using the map illustrated in Fig. 3(a). Also, slightly before the second timing t12, the amount of
increase of the lateral acceleration per unit time gradually decreases, using the map illustrated in Fig. 3(b). Further, at
the second timing t12, the amount of increase of the lateral acceleration per unit time becomes equal to "0 (zero)".
[0060] Also, for a while from the second timing t12, the amount of decrease of the lateral acceleration per unit time
gradually increases, using the map illustrated in Fig. 3(a). The third timing t13 elapses and slightly before the fourth
timing t14, the amount of decrease of the lateral acceleration per unit time gradually decreases, using the map illustrated
in Fig. 3(b). Further, at the fourth timing t14, the amount of decrease of the lateral acceleration per unit time becomes
equal to "0 (zero)". Further, in the period from the second timing t12 to the fourth timing t14, the amount of decrease of
the lateral acceleration per unit time is the maximum at the third timing t13.

[0061] Also, for a while from the fourth timing t14, the amount of increase of the lateral acceleration per unit time
gradually increases, using the map illustrated in Fig. 3(a). Slightly before the fifth timing t15, the amount of increase of
the lateral acceleration per unit time gradually decreases, using the map illustrated in Fig. 3(b). Further, at the fifth timing
t15, the amount of increase of the lateral acceleration per unit time becomes equal to "0 (zero)".

[0062] When the lateral acceleration profile PRAy is created in this way, step S14 illustrated in Fig. 4 is terminated,
and the process proceeds to step S15.

[0063] Returning to Fig. 4, in step S15, the first integration unit 531 of the target deriving unit 53 integrates the lateral
acceleration profile PRAy, thereby creating a lateral speed profile PRVYy as illustrated in Fig. 6(b). In addition, "Vy2" in
Fig. 6(b) is a predicted value of the lateral speed at the time when the vehicle CO has moved to the target position (X2,
Y2). In the next step S16, the second integration unit 532 of the target deriving unit 53 integrates the lateral speed profile
PRVy, thereby deriving the target travel route RT as illustrated in Fig. 6(c). Further, the processing routine is temporarily
terminated.

[0064] Thatis, in the present embodiment, the target travel route RT can be set by setting the target position (X2, Y2)
in the application. Moreover, when setting the target travel route RT in this manner, there is no need to create candidates
for a plurality of travel routes or to evaluate each candidate with a plurality of items. Therefore, it is possible to suppress
an increase in computational load of the automatic drive control device 50 when setting the target travel route RT.
[0065] Further, the processing routine for setting the target travel route RT is executed every predetermined control
cycle. Therefore, when an instruction to change the target position (X2, Y2) is input from the application such as the
PCS unit 32, the target travel route RT from the current position (X0, YO0) of the vehicle CO at the same time to the new
target position (X2, Y2) is newly set. Since the computational load for setting the target travel route RT is low as described
above, it is possible to set a new target travel route RT at an early stage. Therefore, it is possible to achieve more
appropriate travel assist in accordance with the situation that changes every moment.

[0066] Further, in the vehicle driving assist device according to the present embodiment, even if the target position
(X2, Y2) is not changed, even when the transit position (X1, Y1) or the final posture angle 6end is changed, it is possible
to reset the target travel route RT. Therefore, even when the transit position (X1, Y1) or the final posture angle 6end
changes, more appropriate travel assist can be achieved.
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[0067] Next, referring to Fig. 7, the description will be given of a case where the transit position (X1, Y1) is set at a
position different from the middle between the current position (X0, YO0) of the vehicle CO and the target position (X2,
Y2) in the vehicle front-rear direction. In such a case, for example, it is possible to provide a case where a plurality of
obstacles is present in front of the vehicle CO and a target travel route RT is derived to avoid each obstacle.

[0068] As illustrated in Figs. 7(a), 7(b), and 7(c), when the transit position (X1, Y1) is closer to the current position (X0,
YO0) of the vehicle CO than the target position (X2, Y2) in the vehicle front-rear direction, "D" obtained using the relational
expression (Expression 1) becomes smaller than "5". Therefore, by using the above relational expressions (Expression
2) and (Expression 3), the temporal length T1 of the first section MM1 becomes shorter than the temporal length T2 of
the second section MM2. Further, the maximum value Ap1 of the lateral acceleration of the vehicle at the first section
MM1 is obtained, using the relational expression (Expression 6), and the minimum value Ap2 of the lateral acceleration
of the vehicle at the second section MM2 is obtained, using the relational expression (Expression 9). In this case, the
absolute value of the maximum value Ap1 of the lateral acceleration of the vehicle at the first section MM1 becomes
larger than the absolute value of the minimum value Ap2 of the lateral acceleration of the vehicle at the second section
MM2.

[0069] Subsequently, a rough pattern of the lateral acceleration profile from the current time to the arrival prediction
time Tend is set. The profile pattern in this case is the same as in the example illustrated in Figs. 5 and 6. Further, the
lateral acceleration profile PRAy illustrated in Fig. 7(a) is created by correcting the change aspect of the lateral acceleration
Ay based on the profile pattern, using the map illustrated in Figs. 3(a) and 3(b). Subsequently, by integrating the lateral
acceleration profile PRAy, a lateral speed profile PRVy illustrated in Fig. 7(b) is created, and by integrating the lateral
speed profile PRVy, a lateral distance profile PRLy illustrated in Fig. 7(c), that is, the target travel route RT is derived.
By substituting the transit position (X1, Y1) as described above, even if the target position (X2, Y2) is the same, different
target travel route RT is derived. Therefore, by setting the transit position (X1, Y1) as appropriate by the application, it
is possible to enhance the degree of freedom of setting of the target travel route RT.

[0070] Next, the setting of the target travel route RT when the road on which the vehicle CO travels curves forward
will be described with reference to Figs. 8 and 9. In this case, although the transit position (X1, Y1) is not set, the final
posture angle 6end is assumed to be set by the application.

[0071] In this case, since the transit position (X1, Y1) is regarded to be the same as the target position (X2, Y2), "D"
becomes "10" by using the relational expression (Expression 1). Therefore, "T1" in the relational expression (Expression
2) is "Tend", and "T2" in the relational expression (Expression 3) is equal to "0 (zero)".

[0072] The profile pattern adopted as a rough pattern of the lateral acceleration profile from the current time to the
arrival prediction time Tend is different from the example illustrated in Figs. 6 and 7. That is, the profile pattern in this
case is a shape that maintains the lateral acceleration Ay after enhancing the lateral acceleration Ay. Therefore, when
computing "Ap1" using the relational expression (Expression 6), the lateral position Y2 of the target position is substituted
for"Y 1", and the lateral acceleration at the time when the vehicle reaches the target position (X2, Y2), that is, the lateral
acceleration Ac illustrated in Fig. 9 can be regarded to be equal to "Ap1". Further, "Ap1" obtained in this manner can be
regarded as the maximum value of the lateral acceleration Ay in the execution period MM.

[0073] When the maximum value Ap1 of the lateral acceleration Ay in the execution period MM is thus obtained, the
change aspect of the lateral acceleration Ay based on the profile pattern is corrected using the map illustrated in Figs.
3(a) and 3(b), and thus, the lateral acceleration profile PRAYy illustrated in Fig. 9(a) is created. That is, the lateral accel-
eration profile PRAy has a shape in which the lateral acceleration Ay is enhanced to the maximum value Ap1 computed
using the above relational expression (Expression 6), and thereafter the lateral acceleration Ay is held in the maximum
value Ap1.

[0074] Further, by integrating the lateral acceleration profile PRAy, a lateral speed profile PRVYy illustrated in Fig. 9(b)
is created, and by integrating the lateral speed profile PRVy, the lateral distance profile PRLy illustrated in Fig. 9(c), that
is, the target travel route RT is derived. In this case, the lateral speed Vy is generated in the vehicle at the first timing
t31 at which the vehicle CO has reached the target position (X2, Y2). The lateral speed Vy at this time becomes a speed
corresponding to the final posture angle 6end which is set by the application.

[0075] Therefore, when the final posture angle 6end is set by the application, it is possible to set the target travel route
RT such that the posture angle 6 of the vehicle at the time at which the vehicle CO has reached the target position (X2,
Y2) is substantially equal to the final posture angle 6end. That is, by setting the final posture angle 6end by application,
the degree of freedom of setting of the target travel route RT can be enhanced.

[0076] Next, referring to Figs. 10 to 13, setting of the target travel route RT in a case where a plurality of (two in this
case) transit positions is set by the application between the current position (X0, YO0) of the vehicle C0O and the target
position (X2, Y2) will be described. Among the two transit positions, a transit position closer to the current position (X0,
YO0) is defined as a first transit position (X11, Y11), and a transit position away from the current position (X0, Y0) is
defined as a second transit position (X12, Y12).

[0077] For example, as a method for setting the target travel route RT in an aspect of moving the vehicle CO in the
lateral direction earlier in a state in which only one transit position is set, as described above, it is possible to adopt a
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method of setting the transit position in the vicinity of the current position in the vehicle front-rear direction as mentioned
above. In this case, as the transit position is closer to the current position, it is easy to set the target travel route RT so
as to enforce the abrupt change in the posture angle 6 with respect to the vehicle CO from the current position to the
transit position, that is, an abrupt course change. The broken line illustrated in Fig. 10 indicates the target travel route
RTA in the aspect of reaching the target position (X2, Y2) from the current position (X0, YO0) via the first transit position
(X11, Y11), when only the first transit position (X11, Y11) is set.

[0078] Further, when there is a possibility of forcing the vehicle CO to suddenly change the course, as illustrated in
Fig. 10, in addition to the first transit position (X11, Y11), the second transit position (X12, Y12) may be set by the
application laterally outer side (on the left side in Fig. 10) than the target travel route RTA.

[0079] In this case, in the automatic drive control device 50, the second transit position (X12, Y12) separated from the
current position (X0, Y0) among the respective transit positions in the vehicle front-rear direction (vertical direction in
the drawing) is set as a temporary target position. Further, as illustrated in Fig. 11, the target travel route RT in an aspect
of reaching the second transit position (X12, Y12) from the current position (X0, YO0) via the first transit position (X11,
Y11) is set. In this case, the target travel route RT as indicated by the solid line in Fig. 11 can be set by the same method
as described with reference to Figs. 6 and 7.

[0080] That is, the time required for moving the vehicle CO from the current position (X0, Y0) to the second transit
position (X12, Y12) is estimated from the positional relations between the second transit position (X12, Y12) and the
target position (X2, Y2), and the estimated time can be regarded as the arrival prediction time. By appropriately substituting
the arrival prediction time for each of the above relational expressions, the target travel route RT as indicated by the
solid line in Fig. 11 can be set.

[0081] When such a target travel route RT is set, the yawing motion of the vehicle CO is controlled so that the vehicle
CO0 travels along the target travel route RT.

[0082] Further, as illustrated in Fig. 12, when the vehicle CO reaches the first transit position (X11, Y11), the target
travel route RT is reset in the automatic drive control device 50. That is, when the vehicle CO reaches the first transit
position (X11, Y11), the first transit position (X11, Y11) can be regarded as the current position of the vehicle CO. Further,
as indicated by the solid line in Fig. 12, the target travel route RT from the first transit position (X11, Y11) to the second
transit position (X12, Y12) which is the temporary target position is derived. At this time, it is possible to derive the target
ravel route RT, on the basis of the lateral positional relation between the second transit position (X12, Y12) and the
target position (X2, Y2) relative to the first transit position (X11, Y11), and the final posture angle corresponding to the
deviation between the posture angle 6 of the vehicle C 0 at the first transit position (X11, Y11) and the predicted value
of the posture angle of the vehicle CO at the second transit position (X12, Y12).

[0083] In this case, it is possible to set the target travel route RT as indicated by the solid line in Fig. 12 by the same
method as described with reference to Fig. 9. That is, by substituting the lateral position Y11 of the first transit position
for the lateral position of the current position, and by substituting the lateral position Y12 of the second transit position
for the lateral position of the target position, it is possible to set the target travel route RT as illustrated by the solid line
in Fig. 12.

[0084] When such a target travel route RT is set, the yawing motion of the vehicle CO is controlled so that the vehicle
CO0 travels along the target travel route RT.

[0085] Further, as illustrated in Fig. 13, when the vehicle CO reaches the second transit position (X12, Y12), the target
travel route RT is reset in the automatic drive control device 50. That is, when the vehicle CO reaches the second transit
position (X12, Y12), the second transit position (X12, Y12) can be regarded as the current position of the vehicle CO.
Further, as indicated by the solid line in Fig. 13, the target travel route RT from the second transit position (X12, Y12)
to the target position (X2, Y2) is derived. At this time, it is possible to derive the target travel route RT, on the basis of
the lateral positional relation of the target position (X2, Y2) with respect to the second transit position (X12, Y12), and
the final posture angle corresponding to the deviation between the posture angle 6 of the vehicle CO at the transit position
(X12, Y12) and the final posture angle 6end at the target position (X2, Y2).

[0086] Further, in this case, it is possible to set the target travel route RT as indicated by the solid line in Fig. 13 by
the same method as described with reference to Fig. 9. That is, by substituting the lateral position Y12 of the second
transit position for the lateral position of the current position, it is possible to set the target travel route RT as indicated
by the solid line in Fig. 13.

[0087] When such a target travel route RT is set, the yawing motion of the vehicle CO is controlled so that the vehicle
CO0 travels along the target travel route RT.

[0088] Further, the above embodiment may be modified to another embodiment as described below.

* In the above embodiment, a case where information specifying the arrival prediction time Tend is input from an
application such as the PCS unit 32 is described. However, when the information is not input from the application,
the automatic drive control device 50 may obtain the arrival prediction time Tend by computation, create the lateral
acceleration profile PRAy using the computation result, and derive the target travel route RT by integrating the lateral
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acceleration profile PRAy twice.

[0089] The arrival prediction time Tend in a case where there is an obstacle in front of the vehicle CO can be computed,
using the distance from the vehicle CO to the obstacle, the relative speed based on the obstacle, and the front-rear
acceleration (front-rear deceleration) of the vehicle CO.

[0090] Further, it is possible to compute the arrival prediction time Tend when executing the LKA, which causes the
vehicle CO to travel along the curved road (lane), using the linear distance between the boundary portion of the lane
located in front of the vehicle CO in the advancing direction and the vehicle CO, the relative speed based on the boundary
portion, and the front-rear acceleration (front-rear deceleration) of the vehicle CO.

* In the above embodiment, although information specifying the target position (X2, Y2) is input from the application
for assist control, when information specifying the transit position (X1, Y1) is not input, the lateral acceleration profile
PRAYy which increases the lateral acceleration Ay and then decreases the lateral acceleration Ay, or a lateral ac-
celeration profile PRAy which decreases the lateral acceleration Ay and then increases the lateral acceleration Ay
is created.

[0091] When information specifying the target position (X2, Y2) and information specifying the transit position (X1,
Y1) are input from the application, a lateral acceleration profile PRAy of the aspect in which the following (A), (B), and
(C) are established is created.

(A) The vehicle reaches the transit position (X1, Y1) after obtaining the period of increasing the lateral acceleration
Ay and the period of decreasing the lateral acceleration Ay in order. (Or, the vehicle reaches the transit position
(X1, Y1) after obtaining the period of decreasing the lateral acceleration Ay and the period of increasing the lateral
acceleration Ay in order.)

(B) The lateral acceleration Ac at the time when the vehicle reaches the transit position (X1, Y1) is made to be equal
to the lateral acceleration AO at the current time.

(C) A period of decreasing the lateral acceleration Ay and a period of increasing the lateral acceleration Ay are
obtained in order until the vehicle CO reaches the target position (X2, Y2) from the transit position (X1, Y1). (Or a
period of increasing the lateral acceleration Ay and a period of decreasing the lateral acceleration Ay are obtained
in order until the vehicle CO reaches the target position (X2, Y2) from the transit position (X1, Y1)).

[0092] That s, a rough pattern (profile pattern) of the lateral acceleration profile is determined depending on whether
or not the transit position (X1, Y1) is set. However, the invention is not limited thereto, and the profile pattern may be
determined by another method. For example, the profile pattern may be determined by the type of application that inputs
the information specifying the target position (X2, Y2) to the automatic drive control device 50. Even with this configuration,
as in the above embodiment, it is possible to set an appropriate target travel route RT according to the purpose.

* The parameter relating to the amount of change in the lateral acceleration of the vehicle stored in the storage unit
51 may be another parameter other than the limit value AyL of the amount of change in the lateral acceleration, as
long as the parameter can be used for creating the lateral acceleration profile PRAy.

* Inthe above-described embodiment, the posture control of the vehicle along the target travel route RT is achieved,
by controlling the difference in braking force between the left and right wheels of the vehicle and by adjusting the
yawing moment of the vehicle. However, the invention is not limited thereto, as long as the posture angle 6 of the
vehicle can be changed, the posture control may be achieved by a method different from the above method. For
example, other methods include a method of adjusting the yawing moment of the vehicle, by controlling the steering
angle of the front wheels of the vehicle, and a method of adjusting the yawing moment of the vehicle by controlling
the steering angle of the rear wheels of the vehicle. Furthermore, at least two of the control of the difference in
braking force between the left wheel and the right wheel, the control of the steering angle of the front wheel of the
vehicle, and the control of the steering angle of the rear wheel of the vehicle are performed to adjust the yawing
moment of the vehicle, and thus, the posture angle of the vehicle may be controlled.

* Evenwhen the vehicle CO does not perform the automatic driving, when the information specifying the target position
(X2, Y2) is input to the automatic drive control device 50 from the application, a lateral acceleration profile PRAy
may be created, and the target travel route RT may be derived by integrating the lateral acceleration profile PRAy
twice. Further, the target travel route RT may be guided to the driver of the vehicle.

[0093] Next, technical ideas capable of being grasped from the above embodiment and another embodiment will be
described below.
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(a) In a case where the period of increasing the lateral acceleration of the vehicle is defined as the increasing period,
and the period of decreasing the lateral acceleration is set as the decreasing period,

when the information specifying the target position and the information specifying the transit position are input,
the profile creation unit is preferable to create a lateral acceleration profile in the aspect in which the vehicle reaches
the transit position by obtaining one of the increasing period and the decreasing period and then obtaining the other
period, and thereafter, the vehicle reaches the target position by obtaining the other period and then obtaining the
one period.

(b) When the information specifying the transit position is input, the profile creation unit is preferable to create a
lateral acceleration profile in the aspect in which the lateral acceleration of the vehicle at the time when the vehicle
reaches the transit position becomes equal to the lateral acceleration of the vehicle at the current time.

(c) When the information specifying the final posture angle different from the posture angle of the vehicle of the
current time is input, the profile creation unit is preferable to create the lateral acceleration profile so that the lateral
speed of the vehicle at the time when the vehicle reaches the target position is different from the lateral speed of
the vehicle at the current time.

Claims

A vehicle travel assist device that sets a target travel route of a vehicle to a target position different from the vehicle
in a lateral direction of the vehicle, the vehicle travel assist device comprising:

a storage unit which stores a parameter relating to an amount of change in a lateral acceleration of the vehicle;
a profile creation unit which creates a lateral acceleration profile indicating a relation between the lateral accel-
eration of the vehicle and the time, on the basis of the target position, an arrival prediction time which is a
predicted value of the time required for the vehicle to reach the target position, and the parameter stored in the
storage unit, when information specifying the target position is input; and

a target deriving unit which integrates the created lateral acceleration profile twice to derive a target travel route
up to the target position.

The vehicle travel assist device according to claim 1, wherein, when the information specifying the target position
and the information specifying the transit position located between the vehicle and the target position are input,
the profile creation unit creates a lateral acceleration profile in an aspect in which a percentage of the predicted time
which is a predicted value of the time required for the vehicle to reach the transit position among the arrival predicted
times is smaller, as the transit position is closer to the current position of the vehicle in the vehicle front-rear direction
and,

the target deriving unit derives a target travel route in an aspect in which the vehicle reaches the target position via
the transit position, by integrating the lateral acceleration profile created by the profile creation unit twice.

The vehicle travel assist device according to claim 1 or 2, wherein, when information specifying the target position,
and information specifying a final posture angle of the vehicle which is a posture angle of the vehicle at the time
when the vehicle reaches the target position are input,

the profile creation unit creates the lateral acceleration profile, on the basis of the target position, the final posture
angle, the arrival prediction time, and the parameter stored in the storage unit, and

the target deriving unit derives a target travel route in an aspect in which the posture angle of the vehicle reaching
the target position becomes the final posture angle, by integrating the lateral acceleration profile created by the
profile creation unit twice.

The vehicle travel assist device according to any one of claims 1 to 3, wherein, when the information indicating the
change in the target position is input under a condition that the vehicle traveling along the target travel route derived
by the target deriving unit has not yet reached the target position,

the profile creation unit creates a lateral acceleration profile, on the basis of the target position after the change, the
arrival prediction time which is a predicted value of the time required for the vehicle to reach the target position after
the change, and the parameter stored in the storage unit.
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